Searching PAJ 



1/1 ^-v 



PATENT ABSTRACTS OF JAPAN 

(11)Publication number : 11-197258 
(43)Date of publication of application : 27.07.1999 



(SDlntCI. A61N 5/10 

G21K 1/04 
G21K 1/093 



(21 Application number : 10-005712 (71 Applicant : MITSUBISHI ELECTRIC CORP 

(22)Date of filing : 1 4.01 .1 998 (72)Inventor : TSUCHIYA MASAHARU 

KANEMATSU NOBUYUKI 
SAKAMOTO TAKENOBU 



(54) RADIOTHERAPY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an efficient radiotherapy 
device in which beam line control equipment is set automatically to 
reduce the time for adjusting each equipment. 
SOLUTION: A radiotherapy device includes a beam line control 
means 109 having a patient collimator, a bolus, and the like and 
setting an area to which radiation is applied, an image data storage 
means 102 for storing patient data such as CT images, a therapy 
plan calculation means 101 for computing the set parameter of the 
beam line control means 1 09 according to the patient data, and an 
equipment control means 108 setting the set parameter for the 
beam line control means 109. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The radiation therapy system characterized by having a beam LC means to set up the 
field where it has a patient collimator, bolus, etc. and a radiation is irradiated, an image data 
storage means to store patient data, such as CT image, a treatment-planning count means to 
calculate the active parameter of said beam LC means based on this patient data, and an 
appliance control means to set this active parameter as said beam LC means. 
[Claim 2] The radiation therapy system according to claim 1 characterized by having a therapy 
control count means to recognize whether the set point set as the beam LC means was collated 
with the active parameter, and said beam LC means was set up correctly. 

[Claim 3] The radiation therapy system according to claim 1 characterized by having a remote- 
control means to set up a beam LC means distantly. 

[Claim 4] A treatment-planning count means is a radiation therapy system according to claim 1 
characterized by having a patient collimator machining means to calculate the configuration of a 
patient collimator based on the patient data stored in the image data storage means, and to 
manufacture said patient collimator according to this configuration. 

[Claim 5] A treatment-planning count means is a radiation therapy system according to claim 1 
characterized by having a bolus machining means to calculate the configuration of bolus based 
on the patient data stored in the image data storage means, and to manufacture said bolus 
according to this configuration. 

[Claim 6] It is the radiation therapy system according to claim 5 which makes the material of 
bolus the flexible quality of the material, and is characterized by bolus making a bolus machining 
means recover in the configuration before processing after bolus processing and use. 
[Claim 7] It is the radiation therapy system according to claim 1 characterized by having a 
means to prepare two or more patient collimators, and for a treatment-planning count means to 
calculate the configuration of bolus based on the patient data stored in the image data storage 
means, and to choose the patient collimator of the configuration nearest to this configuration. 
[Claim 8] The radiation therapy system according to claim 1 characterized by having a means to 
regard the photoed X-ray CT image as a three-dimension body, to connect between each slice 
for what displayed the perimeter of a body contour on the epilogue two-dimensional target to a 
means to extract a patient's body contour from an X-ray CT image, to express a body contour 
as it in three dimension, and to process the patient fixed part of a dental chair. 
[Claim 9] A treatment-planning count means is a radiation therapy system according to claim 1 
characterized by having a patient fixed part processing means to calculate the configuration of 
the patient fixed part of a dental chair based on the patient data stored in the image data 
storage means, and to manufacture said patient fixed part according to this configuration. 
[Claim 10] The material of the patient fixed part of a dental chair is a radiation therapy system 
according to claim 9 which serves as the flexible quality of the material, considers as the 
material which recovers the original degree of hardness after processing by predetermined 
processing, and is characterized by said material performing patient fixed part processing during 
predetermined processing. 
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* NOTICES * 
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1 This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention sets up correctly the beam LC device which sets up the 
field where a radiation is irradiated for a short time, and relates to the radiation therapy system 
which has the function to perform required radiation therapy efficiently. 
[0002] 

[Description of the Prior Art] The example of the proton beam therapeutic device which 
accelerates a proton beam as a conventional radiation therapy system, and generates a radiation 
is explained based on the proton beam therapeutic device of JP,7-32806,B. 
[0003] The configuration of a proton accelerator 10, the beam transport system 12, and the 
inside energy beam transport system 16 is shown in drawin g 20 and drawin g 21 . Drawing 21 is 
drawing seen from [ of drawin g 20 ] beam transport system a-a. A proton accelerator 10 
consists of a synchrotron of six square shapes, and has the RF acceleration section 14. In order 
to treat by making a proton arrive at the therapy field of a deep part, the proton of necessary 
beam reinforcement must be accelerated to necessary energy. For example, in order to make a 
proton reach the depth of 32cm of inside of the body, the energy of 230MeV is needed. The 
procedure in this conventional example which accelerates a proton to such energy is explained 
below. 

[0004] The concrete detail configuration of the exposure control unit 34 is shown in drawin g 22 . 
The exposure control unit 34 of illustration showed the detailed configuration about the 
perpendicular above equipment which controls the beam from the perpendicular above beam 
transport system 1 8, when a vertical perpendicular and 3 sets of level exposure control units 
were installed in the first treatment room 24. It becomes the configuration same about other 2 
sets which controls the beam of the perpendicular down beam transport system 20, and the 
beam of the horizontal beam transport system 28. Other 2 sets are shown by reference marks 
70 and 72. 

[0005] A patient 38 is fixed on the central dental chair 36 so that a therapy field may be made in 
agreement with the medial axis of each exposure control unit. The check of the location is 
performed by moving X-ray tube 39 and an image intensifier (I.I.) 40 on the same axle. Irradiation 
field formation of a proton beam scans a thin bundle proton beam with the electromagnet 42 for 
a scan, and expands it with the primary scattering object 44, and is made by forming distribution 
of homogeneity reinforcement of 20x20cm or more in an exposure location mostly with the ring 
stopper 46. The check of the beam divergence of the irradiation field formation on the front face 
of a patient is made by the light field mirror 80. Range adjustment of beam shaft orientations 
decreases the energy corresponding to a necessary range in the living body with an energy fine 
adjustment unit 48, it chooses a ridge filter 50 so that dosage peak width may agree in therapy 
field thickness, and it expands the width of face. Moreover, bolus 82 is formed, in order to make 
it correspond to the configuration of a patient body surface and a therapy field, and the depth of 
a heterogeneity therapy field in the living body and to perform energy adjustment of a proton 
beam. 

[0006] The thickness of bolus 82 is changing with each locations, and absorbs the energy of a 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran^web_cgi_ejje 



2007/02/20 



JP,11-197258,A [DETAILED DESCRIPTION] 



2/9 ^— v 



proton beam by passing a proton beam through each of that location. The configuration of the 
block collimator 52 and the configuration of the last collimator 54 are adjusted so that it may be 
in agreement with a therapy field configuration. The monitor ionization chamber 90 is formed 
between the ridge filter 50 and the energy fine adjustment unit 48. If this monitor ionization 
chamber 90 functions as some dosage Monitoring Department and the addition value of the 
amount corresponding to that output current exceeds the preset value corresponding to a 
prescribed dose, an exposure stop signal will be generated and a proton beam exposure will be 
suspended. These control is made by the computer (not shown). In addition, the shutter style 84 
and the electric shielding block 86 are established for the security of the treatment room which 
does not irradiate a proton beam. Moreover, the arrangement condition of each above-mentioned 
element prepared in this irradiation equipment, conditions, etc. are adjusted according to a 
patient's 38 condition. Although this adjustment is possible, it is more desirable to be 
automatically adjusted by the computer based on a patient's data also with hand control. 
[0007] If a synchrotron is made into six square shapes, when the design of the strong- 
convergence mold of high performance becomes easy, for example compared with the object of 
four square shapes and a bay increases, various beam ejection will become possible. The beam 
transport system 12 possesses the perpendicular above beam transport system 18, the 
perpendicular down beam transport system 20, and the horizontal beam transport system 28. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in the conventional proton beam 
therapeutic device, for irradiating a radiation, each beam LC device had to be adjusted according 
to the individual, and there was a problem that the setup time for a therapy cut in many. 
[0009] It was made in order that this invention might solve the above troubles, and a beam LC 
device is set automatically, shortening of the adjustment time amount of each device is attained, 
and it aims at obtaining an efficient radiation therapy system. 
[0010] 

[Means for Solving the Problem] The radiation therapy system concerning this invention has a 
patient collimator, bolus, etc., and is equipped with a beam LC means to set up the field where a 
radiation is irradiated, an image data storage means to store patient data, such as CT image, a 
treatment-planning count means to calculate the active parameter of said beam LC means 
based on this patient data, and an appliance control means to set this active parameter as said 
beam LC means. 

[001 1] Moreover, it has a therapy control count means to recognize whether the set point set as 
the beam LC means was collated with the active parameter, and said beam LC means was set up 
correctly. 

[0012] Moreover, it has a remote-control means to set up a beam LC means distantly. 
[0013] Moreover, a treatment-planning count means calculates the configuration of a patient 
collimator based on the patient data stored in the image data storage means, and is equipped 
with a patient collimator machining means to manufacture said patient collimator according to 
this configuration. 

[0014] Moreover, a treatment-planning count means calculates the configuration of bolus based 
on the patient data stored in the image data storage means, and is equipped with a bolus 
machining means to manufacture said bolus according to this configuration. 

[0015] Moreover, the material of bolus is made into the flexible quality of the material, and bolus 
recovers the configuration before processing with a bolus machining means after bolus 
processing and use. 

[0016] Moreover, two or more patient collimators are prepared, and a treatment-planning count 
means calculates the configuration of bolus based on the patient data stored in the image data 
storage means, and is equipped with a means to choose the patient collimator of the 
configuration nearest to this configuration. 

[0017] Moreover, a means to extract a patient's body contour from an X-ray CT image, and the 
photoed X-ray CT image are regarded as a three-dimension body, and between each slice is 
connected for what displayed the perimeter of a body contour on the epilogue two-dimensional 
target, a body contour is expressed in three dimension, and it has a means to process the 
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patient fixed part of a dental chair. 

[0018] Moreover, a treatment-planning count means calculates the configuration of the patient 
fixed part of a dental chair based on the patient data stored in the image data storage means, 
and is equipped with a patient fixed part processing means to manufacture said patient fixed part 
according to this configuration. 

[0019] Moreover, by predetermined processing, the material of the patient fixed part of a dental 
chair serves as the flexible quality of the material, and is used as material which recovers the 
original degree of hardness after processing, and said material performs patient fixed part 
processing during predetermined processing. 
[0020] 

[Embodiment of the Invention] Drawing 1 is the outline block diagram showing the radiation 
therapy system by the gestalt of implementation of this invention. Drawin g 2 is the 
decomposition perspective view showing the beam LC device of the radiation therapy system of 
drawing 1 . 

[0021] gestalt 1. of operation — the gestalt 1 of implementation of this invention is explained 
about drawing. In drawin g 1 , 100 shows treatment-planning equipment and consists of a 
treatment-planning calculating machine of 101, and an image file server of 102. 113 shows a 
therapy control unit. An exposure management computer and 1 07 1 06 A therapy control 
computer, 108 a beam LC device and 1 10 for appliance control equipment and 109 A patient 
data file server, 1 1 1 consists of dose distribution measuring devices, and 1 14 shows a patient 
collimator / bolus machining equipment, and consists of CAD/CAM of 103, a patient collimator 
machine tool of 104, and a bolus machine tool of 105. 112 shows LAN which carries out network 
connection of each equipment. 

[0022] Moreover, the beam line source in which 190 generates a beam in drawin g 2 , the 
WABURA electromagnet with which 191 diffuses a beam in a circumferencial direction, The 
scatterer over which 192 scatters a beam evenly, the ridge filter with which 193 determines the 
scope (it is called a Bragg peak) of the depth direction of a beam, The range shifter 194 decides 
the range in the inside of the body of a beam to be, the patient collimator with which 195 
intercepts a beam to a circumferencial direction, the multi-leaf collimator with which 1 96 cuts an 
excessive beam according to the configuration of the affected part, and 197 show the bolus 
which stops a beam in accordance with the depth configuration of the affected part. 198 shows a 
body surface and 1 99 shows the affected part. 

[0023] Hereafter, the count approach of each beam line instrument setup parameter is 
described. Drawing is explained about a WABURA electromagnet. In drawing 3 , 201 shows the 
configuration of the affected part, in 202, the width of face Wx of the longitudinal direction of the 
affected part and 203 show the width of face Wy of the lengthwise direction of the affected part, 
and 204 shows the phase contrast of the current of X shaft orientations, and the current of Y 
shaft orientations. By giving a rotation magnetic field to the beam which passes a WABURA 
electromagnet, a WABURA electromagnet diffuses a beam in a circumferencial direction so that 
the magnitude of the affected part may be included. The active parameters of a WABURA 
electromagnet are the current of the direction of X, the current of the direction of Y, and the 
phase contrast of X and Y. The current of the direction of X searches for Wy203 to the phase 
contrast 204 for the current of Wx202 of the configuration of the affected part 201 to the 
direction of Y from the inclination of the affected part 201 , and, in the case of bilateral 
symmetry, it is 90 degrees. 

[0024] Next, drawin g 4 is explained about scatterer. In drawing 4 , 205 is as a result of [ in a 
WABURA electromagnet ] diffusion, 206 shows the beam profile of the diffusion result of a 
WABURA electromagnet, and 207 shows the beam profile of the dispersion result in scatterer 
equipment. As shown in drawing, a WABURA electromagnet does not diffuse a beam in a 
circumferencial direction, and the own path of a beam does not change. Scatterer equipment 
scatters this beam evenly. The active parameter of scatterer is the thickness and the quality of 
the material of scatterer. It asks for this from the magnitude of the irradiation field decided from 
the strength of the energy of a beam, and the magnitude of the affected part. Scatterer 
equipment can equip with two or more scatterers, and has structure which chooses the 
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scatterer used for a therapy by specifying ID which shows the class of scattered 
[0025] Next, drawin g 5 is explained about a ridge filter. In drawin g 5 ,211 shows a beam 
direction, and 212 shows the profile of the beam with which a body contour and 213 pass the 
affected part and 214 passes the affected part. The active parameter of ridge filter equipment is 
the configuration and the quality of the material of a ridge filter. It asks for this from the 
dimension of the strength of the energy of a beam, and the depth of the affected part. Ridge 
filter equipment can equip with two or more ridge filters, and has structure which chooses the 
ridge filter used for a therapy by specifying ID of a ridge filter. 

[0026] Next, d rawin g 6 is explained about a range shifter. In drawin g 6 , 21 1 shows the range of a 
beam. The active parameter of a range shifter is the thickness and the quality of the material of 
a range shifter. It asks for this from the strength of the energy of a beam, and the distance from 
a body surface to the deepest part of the affected part. Range shifter equipment can equip with 
two or more range shifters, and has structure which chooses the range shifter used for a 
therapy by specifying ID of a range shifter. 

[0027] Next, drawin g 7 is explained about a multi-leaf collimator. In drawing 7 , 225 shows multi- 
leaf-collimator equipment. The active parameter of a multi-leaf collimator is the opening and 
angle of rotation of a leaf. It asks for this from the magnitude of the irradiation field decided from 
the magnitude of the affected part. 

[0028] Next, drawing 8 is explained about a patient collimator. In drawing 8 , 241 shows patient 
collimator equipment. The parameter which a patient collimator sets up is the processing 
configuration of a patient collimator. This is decided by magnitude of the irradiation field decided 
from the magnitude of the affected part. Patient collimator equipment differs for every patient, 
and by the time it starts a therapy, it will be processed with patient collimator processing 
equipment. ID which identifies a patient is set to a patient collimator, and it has structure which 
chooses the patient collimator used for a therapy. 

[0029] Next, drawin g 9 is explained about bolus. In drawing 9 , 251 shows bolus equipment. The 
active parameter of bolus equipment is the processing configuration of bolus. It asks for this 
from the depth configuration of the affected part seen from the magnitude and the beam 
direction of the irradiation field decided by magnitude of the affected part. Bolus equipment 
differs for every patient, and by the time it starts a therapy, it will be processed with bolus 
processing equipment. ID which identifies a patient is set to bolus and it has structure which 
chooses the bar lath used for a therapy. As mentioned above, each beam line instrument setup 
parameter is calculated. 

[0030] Here, actuation of the radiation therapy system by the gestalt of this operation is 
explained. The treatment-planning calculating machine 101 reads patient data, such as CT image, 
from the image file server 102, forms treatment planning, calculates it based on the approach 
which described each beam LC instrument setup parameter above as an output, and transmits 
an output to the patient data file server 1 10. 

[0031] When a patient enters a treatment room, the therapy control computer 107 reads this 
beam LC instrument setup parameter from a patient data file server by using a patient ID 
number as a key, and delivery and each beam LC device set it automatically to the beam LC 
device 109 via appliance control equipment 108 at that value. It is checked whether the value 
set as the actual condition of a beam LC device was sent to hard flow via the appliance control 
means 108 from the beam LC device 109 at the therapy control computer 107, collated with the 
set point, and the beam line device has been set up correctly. Since an active parameter can be 
automatically set up to the beam LC device 109 by the above using the active parameter of the 
beam LC device 109 calculated by the treatment-planning calculating machine 101, the exposure 
based on treatment planning is attained for a short time, and there is effectiveness which a 
patient throughput goes up. 

[0032] Gestalt 2. drawin g 10 of operation is the outline block diagram showing the therapy 
control unit of the radiation therapy system by the gestalt 2 of implementation of this invention. 
In drawin g 10 , 320 shows a beam line device remote control panel, 321 shows a beam line 
device monitoring device, 322 shows an appliance control sequencer, and 323 shows a beam line 
device site control panel. 
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[0033] Although the beam LC device 309 operates like the beam LC device 1 09 stated with the 
gestalt 1 of operation and is set automatically by the directions from that of the therapy control 
computer 307, the set point can be distantly changed using the beam line device remote control 
panel 320. The value to which current is set is read with directions of the beam line device 
monitoring device 321 via the appliance control sequencer 322, appliance control equipment 308, 
and the therapy control computer 307, and is displayed on the beam line device monitoring 
device 321. The beam LC device 309 is moved to the set point via the therapy control computer 
307, appliance control equipment 308, and the appliance control sequencer 322 from that of 
inputting a value setting up using the beam line device remote control panel 320 to change this 
value. The current value of the beam LC device 309 is expressed to the beam line device 
monitoring device 321 as real time during migration via the appliance control sequencer 322, 
appliance control equipment 308, and the therapy control computer 307. Migration will be 
suspended if it becomes the set point. When suspending migration on the way, by carrying out 
the depression of the earth switch from the beam line device remote control panel 320, it stops 
in the middle of the set point, and a current value is displayed on the beam line device 
monitoring device 321. 

[0034] Although the above described how to set up from a remote control panel, it is also 
possible to set up using the beam line device site control panel 323 installed in a treatment 
room. By the above, without going into a treatment room, a setup of the beam LC device 309 
can set up in a short time, a safe and exact exposure is attained, and a patient throughput 
increases. 

[0035] gestalt 3. of operation — the gestalt 3 of implementation of this invention is explained 
about drawing 1 , drawing 1 1 , and drawing 12 . In drawin g 1 , in 101, a treatment-planning 
calculating machine and 102 show an image file server, and, as for CAD/CAM 104, 103 shows a 
patient collimator machine tool. Patient data, such as CT image for performing treatment 
planning, are stored in the image file server 102, and the treatment-planning calculating machine 
101 reads the data of the patient who forms treatment planning. The treatment-planning 
computer 101 not only calculates the device parameter which operates the therapy control 
device 113, but calculates the data for processing of a patient collimator / bolus machining 
equipment 1 14. 

[0036] drawin g 1 1 — setting — 330 — the configuration of the affected part — being shown — 
331 — a patient collimator — in 332, 333 shows the beam direction of radiation and 334 shows a 
patient collimator processing hole for a body contour. In drawing 12 , 335 shows the example of a 
screen display of the configuration of a patient collimator, 334 shows a patient collimator 
processing hole, and 336 shows a mouse pointing location. The beam equivalent to parts other 
than the affected part is intercepted, and it sees from the direction of radiation of a beam, 
doubles with the periphery of the affected part 330, and the patient collimator 331 is 
************ The configuration of this patient collimator can be calculated according to the 
periphery of the affected part, and can specify now the clearance between the periphery of the 
affected part 330, and the patient collimator periphery 331 (margin) at this time. 
[0037] Thus, it can be displayed in three dimensions, it can expand, compress and rotate and the 
calculated patient collimator processing hole 334 can check a configuration from all directions, 
as shown in drawing 12 . Furthermore, it is possible to change the configuration of this patient 
collimator processing hole 334. A location to change is specified on the periphery of the patient 
collimator processing hole 334 in the mouse pointing location 336, and the configuration of a 
patient collimator is changed by moving the location vertically and horizontally. 
[0038] Thus, after changing into the data of the patient collimator machine tool 104 by 
CAD/CAM 103 of drawin g 1 , the configuration of the determined patient collimator is sent to the 
patient collimator machine tool 104, and is actually processed. By the above, the patient 
collimator 331 can be processed in a short time correctly automatically, shorten a therapy 
preparation period, an exact exposure is attained, and a patient throughput increases. 
[0039] gestalt 4. of operation — the gestalt 4 of implementation of this invention is explained 
about drawin g 1 , drawin g 13 , and drawin g 14 . In drawin g 1 3 , 330 shows the affected part, 341 
shows bolus and 344 shows a bolus processing hole. In drawing 14 , 345 shows the example of a 
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screen display of a bolus configuration, in 341, bolus and 344 show the configuration of a bolus 
processing hole, and 346 shows a mouse pointing location. In drawing 13 , bolus 341 controls the 
beam range of the depth direction of the direction of radiation of a beam, and is calculated 
according to the configuration of the depth of the affected part 330. At this time, the clearance 
between the range of the depth direction of a beam and the depth of the actual affected part 
(margin) can be specified. Thus, it can be displayed in three dimensions, it can expand, compress 
and rotate and the calculated bolus processing hole 344 can check a configuration from all 
directions, as shown in drawin g 14 . 

[0040] Furthermore, it is possible, and changing the configuration of this bolus specifies the 
front-face top of the bolus processing hole 344 in the mouse pointing location 346 in a location 
to change, and it changes the configuration of bolus by moving that location vertically and 
horizontally. Thus, after changing into the data of the bolus machine tool 105 by CAD/CAM103 
of drawin g 1 , the configuration of the determined bolus processing hole is sent to the bolus 
machine tool 105, and is actually processed. By the above, bolus 341 can be processed in a 
short time correctly automatically, an exact exposure is attained, and a patient throughput 
increases. 

[0041] gestalt 5. of operation — the gestalt 5 of implementation of this invention is explained 
about drawing 1 and drawin g 15 . In drawin g 15 , 355 shows bolus installation equipment, 350 
shows a bolus material, 351 shows a bolus processing implement, 354 shows a bolus processing 
implement driving gear, 352 shows a bolus processing hole, and 353 shows the side plate 
supporting 350 bolus materials. In drawin g 1 , the treatment-planning calculating machine 101 
calculates a bolus processing configuration, and the data is sent to the bolus installation 
equipment of the beam LC device 109 via the therapy control computer 107 and the appliance 
control calculating machine 108. 

[0042] In drawin g 15 , the bolus processing implement driving gear 354 is attached, the bolus 
processing implement driving gear is equipped with the bolus processing implement 351, and 
bolus installation equipment 355 pushes the bolus material 350 according to the sent data of the 
shape of beam, and makes the bolus processing hole 352. The bolus material 350 is the soft 
quality of the material, and the first configuration is a rectangular parallelepiped. By pressing 
down with the bolus processing implement 351, the part is forced and a bolus configuration is 
formed. At this rate, a side plate 353 swells and a bolus material absorbs it, although only a part 
to have been pushed swells. It treats in this condition, after a therapy finishes, a side plate 353 is 
pushed from both, and by levelling a front face with the bolus processing implement 351, it 
returns to an early configuration and reuses for the next therapy. Therefore, it can treat at every 
therapy, attached without carrying bolus, and a patient throughput goes up to it further. 
[0043] gestalt 6. of operation — the gestalt 6 of implementation of this invention is explained 
about drawin g 1 , drawing 16 , and drawing 1 7 . In drawing 16 , 360 shows patient collimator 
installation equipment, 361 shows the patient collimator 1, 362 shows the patient collimator n, 
363 shows a patient collimator rolling mechanism, and 364 shows the beam direction of radiation. 
Opening of the patient collimator 361 is the smallest, and most greatly, opening of the patient 
collimator 362 prepares some kinds for the middle magnitude patient collimator, and sets one of 
patient collimators as the beam direction of radiation 364 by the patient collimator rolling 
mechanism 363. 

[0044] In drawin g 1 , the treatment-planning computer 101 calculates a patient collimator 
configuration, and selection directions of the patient collimator of the magnitude nearest to the 
configuration are sent to the patient collimator installation equipment of the beam LC device 109 
via the therapy control computer 107 and the appliance control computer 108. In drawing 1 6 , 
patient collimator installation equipment 360 chooses the collimator of the patient collimator 
selection directions which took out directions to the patient collimator rolling mechanism 363, 
and were specified as it, and sets it as the beam direction of radiation 364. 
[0045] In drawin g 1 7 , 365 shows a patient collimator storage warehouse, 366 shows patient 
collimator installation equipment, and 367 shows the patient collimator attached in patient 
collimator installation equipment. It is the same as that of drawin g 16 till the place where 
selection directions of a patient collimator are sent to patient collimator installation equipment 
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366. Next, patient collimator installation equipment 366 takes up the patient collimator directed 
from the patient collimator storage warehouse 365, and attaches it in patient collimator 
installation equipment. It treats in the condition, and when a therapy is completed, the patient 
collimator 361 is returned to the patient collimator storage warehouse 365. By the above, the 
patient collimator of some kinds of configurations is prepared, selection wearing of the patient 
collimator according to treatment-planning data is carried out automatically, and it treats, 
attached without carrying a patient collimator, and a patient throughput increases further. 
[0046] gestalt 7. of operation — the gestalt 7 of implementation of this invention is explained 
about dr awin g 1 8 . In drawin g 18 , 370 shows each slice of an X-ray CT image, 371 shows the 
body contour extracted by each slice on an X-ray CT image, 372 shows the body contour of the 
three-dimensional display generated based on the body contour of each slice 370, and 373 
shows the patient fastener which fixes a patient. Since the difference of the CT valve (the CT 
valve of air is -1000) of the X-ray CT image 370 to the outside of the body (air) and a CT valve 
(it is equivalent to the CT valve of water, and is 1) in the living body is large, the body surface 
371 (body contour) is easy for extracting by tracing CT value-change point. 
[0047] This body contour 371 is displayed by the wire frame, between wire frames is connected 
smoothly, and a body contour 372 is expressed in three dimension. By processing a patient 
fastener into the configuration which touches the front face of this body contour 372, the 
patient fastener 373 suitable for a patient's body contour is created. The processing approach of 
the patient fastener 373 has the approach of processing resin thermoplastic by the principle of 
the thermal paper of FAX, and the approach of arranging many actuators which amend a 
telescopic mirror plane, and putting all at once and operating orthopedically from the upper and 
lower sides of a resin plate. It is effective in the ability for the patient fastener 373 with a high 
precision to create in a short time, and carry out the high exposure of a curative effect by the 
above, in a short time. 

[0048] gestalt 8. of operation — the gestalt 8 of implementation of this invention is explained 
about drawing 1 and drawing 19 . In drawing 8 , 380 shows a dental chair, 381 shows a patient 
fastener material, 382 shows a patient fastener processing machine, 383 shows a patient 
fastener processing machine driving gear, 384 shows a patient fastener processing configuration, 
and 385 shows a dental chair side plate. In drawing 1 , the treatment-planning calculating 
machine 101 calculates the configuration of a body contour, and the data is sent to the dental 
chair of the beam LC device 109 via the therapy control computer 107 and the appliance control 
calculating machine 108. 

[0049] In drawin g 19 , the patient fastener processing machine driving gear 383 is attached in a 
dental chair 380, and it is equipped with the patient fastener processing machine 382, and the 
patient fastener material 381 is pushed according to the sent data, and the processing 
configuration of the patient fastener 384 is made. It is the quality of the material of the property 
for the patient fastener material 380 to become soft by blowing hot blast, and to solidify in 
ordinary temperature, and the first configuration is a rectangular parallelepiped. When processing 
it, after blowing hot blast and making it soft, by pressing down with the patient fastener 
processing vessel 382, the part is forced, the configuration of a body contour is made, and it 
hardens by applying cold blast. It treats in this condition, after a therapy finishes, hot blast is 
blown, and by lobbying with the patient fastener processing vessel 382, it returns to an early 
configuration and reuses for the next therapy. Therefore, a patient fastener is created by the 
dental chair at every therapy, and it treats, attached without carrying a patient fastener, and a 
patient throughput increases further. 

[0050] Although it treats by the gestalt 7 of operation keeping the patient fastener manufactured 
independently, taking out the patient's fastener whenever a patient treats, and attaching it in a 
dental chair, the gestalt of this operation creates a patient fastener by the dental chair at every 
therapy, and it treats, attached without carrying a patient fastener. 

[0051] Also in the case of a heavy particle beam [ an electron ray, a meson line, a neutron beam, 
an X-ray, ], although the gestalt of the above-mentioned implementation described the case of a 
proton beam, it has the same effectiveness. 
[0052] 
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[Effect of the Invention] As mentioned above, a beam LC means to set up the field where 
according to this invention it has a patient collimator, bolus, etc. and a radiation is irradiated, An 
image data storage means to store patient data, such as CT image, and a beam LC means to set 
up the field where it has a patient collimator, bolus, etc. based on this patient data, and a 
radiation is irradiated, An image data storage means to store patient data, such as CT image, and 
a treatment-planning count means to calculate the active parameter of said beam LC means 
based on this patient data, By having had an appliance control means to set this active 
parameter as said beam LC means Since an active parameter can be automatically set up to a 
beam LC means using the active parameter of the beam LC means calculated with the 
treatment-planning count means, the exposure based on treatment planning is attained for a 
short time, and there is effectiveness which a patient throughput goes up. 
[0053] Moreover, it can recognize whether the beam LC means was set up correctly by having 
had a therapy control count means to collate with an active parameter the set point set as the 
beam LC means. 

[0054] Moreover, by having had a remote-control means to set up a beam LC means distantly, 
since it can set up without going into a treatment room, can set up in a short time, a safe and 
exact exposure is attained, and a patient throughput increases. 

[0055] Moreover, by having calculated the configuration of a patient collimator based on the 
patient data stored in the image data storage means, and having had a patient collimator 
machining means to manufacture a patient collimator according to this configuration, a patient 
collimator can be processed in a short time correctly automatically, shorten a therapy 
preparation period, an exact exposure is attained, and a patient throughput goes up a treatment- 
planning count means. 

[0056] Moreover, by having calculated the configuration of bolus based on the patient data 
stored in the image data storage means, and having had a bolus machining means to manufacture 
bolus according to this configuration, bolus can be processed in a short time correctly 
automatically, an exact exposure is attained, and a patient throughput goes up a treatment- 
planning count means. 

[0057] Although it treats in the above-mentioned invention by keeping the bolus manufactured 
with the bolus machining means, taking out the patient's bolus whenever it treats a patient, and 
attaching in bolus installation equipment When the material of bolus is made into the flexible 
quality of the material and bolus recovers the configuration before processing with a bolus 
machining means after bolus processing and use, it can treat at every therapy, attached without 
carrying bolus, and a patient throughput goes up by this invention to it further. 
[0058] Moreover, prepare two or more patient collimators and a treatment-planning count means 
calculates the configuration of bolus based on the patient data stored in the image data storage 
means. By having had a means to choose the patient collimator of the configuration nearest to 
this configuration The patient collimator of some kinds of configurations is prepared, and 
selection wearing of the patient collimator according to treatment-planning data is carried out 
automatically, and it treats, attached without carrying a patient collimator, and a patient 
throughput increases further. 

[0059] Moreover, by having regarded a means to extract a patient's body contour from an X-ray 
CT image, and the photoed X-ray CT image, as a three dimension body, having connected 
between each slice for what displayed the perimeter of a body contour on the epilogue two- 
dimensional target, having expressed the body contour in three dimension, and having had a 
means to process the patient fixed part of a dental chair, a patient fixed part with a high 
precision can create in a short time, and it is effective in the ability to carry out the high 
exposure of a curative effect in a short time. 

[0060] Moreover, by having calculated the configuration of the patient fixed part of a dental chair 
based on the patient data stored in the image data storage means, and having had a patient fixed 
part processing means to manufacture a patient fixed part according to this configuration, a 
patient fixed part can be processed in a short time correctly automatically, an exact exposure is 
attained, and a patient throughput goes up a treatment-planning count means. 
[0061] Moreover, the material of the patient fixed part of a dental chair treats attached without 
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having created the patient fastener by the dental chair at every therapy, and carrying a patient 
fixed part by predetermined processing, when it becomes the flexible quality of the material, and 
it considers as the material which recovers the original degree of hardness after processing and 
said material performs patient fixed part processing during predetermined processing, and a 
patient throughput goes up it further. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram showing the radiation therapy system by the gestalt of 
implementation of this invention. 

[ Drawin g 2] It is the decomposition perspective view showing the beam LC device of the 
radiation therapy system of drawing 1 . 

[ Drawing 3] It is an explanatory view for calculating the active parameter of the WABURA 
electromagnet of the beam LC device of drawin g 2 . 

[ Drawing 4] It is an explanatory view for calculating the active parameter of the scatterer of the 
beam LC device of drawin g 2 . 

[ Drawing 5 ] It is an explanatory view for calculating the active parameter of the ridge filter of the 
beam LC device of drawin g 2 . 

[ Drawin g 6] It is an explanatory view for calculating the active parameter of the range shifter of 
the beam LC device of drawing 2 . 

[Drawing 7 ] It is an explanatory view for calculating the active parameter of the multi-leaf 
collimator of the beam LC device of drawin g 2 . 

[ Drawin g 8] It is an explanatory view for calculating the active parameter of the patient 
collimator of the beam LC device of drawing 2 . 

[ Drawing 9 ] It is an explanatory view for calculating the active parameter of the bolus of the 
beam LC device of drawin g 2 . 

[ Drawin g 10 ] It is the outline block diagram showing the therapy control unit of the radiation 
therapy system by the gestalt 2 of implementation of this invention. 

[ Drawin g 1 1] It is an explanatory view for calculating the configuration of a patient collimator 
processing hole to the patient collimator machine tool of the radiation therapy system by the 
gestalt 3 of implementation of this invention. 

[ Drawing 12 ] It is the example of a screen display which shows the configuration of a patient 
collimator. 

[ Drawin g 13] It is an explanatory view for calculating the configuration of a bolus processing hole 
to the bolus machine tool of the radiation therapy system by the gestalt 4 of implementation of 
this invention. 

[Drawin g 14] It is the example of a screen display which shows the configuration of bolus. 
[ Drawin g 15] It is the explanatory view showing the bolus machine tool of the radiation therapy 
system by the gestalt 5 of implementation of this invention. 

[Drawing 16] It is the explanatory view showing the patient collimator installation equipment of 

the radiation therapy system by the gestalt 6 of implementation of this invention. <BR> [ Drawin g 

17] It is the mimetic diagram showing the patient collimator storage warehouse which keeps the 

patient collimator used for the patient collimator installation equipment of drawing 16 . 

[ Drawing 18] It is the explanatory view showing the formation approach of the patient fastener of 

the radiation therapy system by the gestalt 7 of implementation of this invention. 

[ Drawin g 19 ] It is the explanatory view showing the patient fastener processing equipment of the 

radiation therapy system by the gestalt 8 of implementation of this invention. 

[ Drawin g 20] It is the block diagram showing the proton beam therapeutic device as a 
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conventional radiation therapy system. 

[Drawin g 21] It is the block diagram which looked at the proton beam therapeutic device of 
drawing 20 from beam transport system a-a. 

[ Drawin g 22 ] It is the block diagram showing the exposure control unit of the proton beam 
therapeutic device of drawin g 20 . 
[Description of Notations] 

100 Treatment-Planning Equipment, 101 Treatment-Planning Calculating Machine, 102 Image File 
Server, 103 CAD/CAM, 104 Patient Collimator Machine Tool, 105 Bolus Machine Tool, 106 
Exposure Management Calculating Machine, 107 Therapy Control Computer, 108 Appliance 
Control Equipment, 109 Beam LC Device, 110 Patient Data File Server, 111 Dose Distribution 
Measuring Device 

112 LAN, 113 Therapy Control Device, 114 Patient Collimator / Bolus Machining Equipment, 190 
A beam line source, 191 A WABURA electromagnet, 192 Scatterer, 193 A ridge filter, 194 A 
range shifter, 195 Patient collimator, 196 A multi-leaf collimator, 197 Bolus, 198 Body surface, 
199 The affected part, 320 A beam line device remote control panel, 321 Beam line device 
monitoring device, 322 An appliance control sequencer, 323 Beam line device site control panel, 
330 The affected part, 331 A patient collimator, 332 body contours, 333 Beam direction of 
radiation, 334 A patient collimator processing hole, 335 A screen display, 336 Mouse pointing 
location, 341. Bolus, 344 A bolus processing hole, 345 Screen display, 346 A mouse pointing 
location, 350 A bolus material, 351 Bolus processing implement, 352 A bolus processing hole, 353 
A side plate, 354 Bolus processing implement driving gear, 355 Bolus installation equipment, 360 
Patient collimator installation equipment, 361 Patient collimator 1,362 The patient collimator n, 
363 Patient collimator rolling mechanism, 364 The beam direction of radiation, 365 A patient 
collimator storage warehouse, 366 Patient collimator installation equipment, 367 The patient 
collimator m, 370 An X-ray CT image, 371 Body contour (two-dimensional display), 372 A body 
contour (three-dimensional display), 373 A patient fastener, 380 A dental chair, 381 A patient 
fastener material, 382 A patient fastener processing machine, 383 A patient fastener processing 
machine driving gear, 384 A patient fastener processing configuration, 385 Dental chair side 
plate. 



[Translation done.] 



http://www4.ipdl. ncipi.go.jp/cgi-bin/tranjweb_cgi_ejje 



2007/02/20 



<19)0#B#«/f (JP) 



& m & ^ n <A) 



#|S§¥1 1-197258 

(43)&WB ¥j£ll¥(1999)7)|27B 



(51)IntCl. 8 
A6 1N 5/10 



G 2 1 K 1/04 
1/093 



F I 

A 6 1 N 5/10 

G 2 1 K 1/04 
1/093 



J 
P 

R 
S 



IfcfcKWSlO OL (£13 M) 



(21)fHiB## 


&H¥10-5712 


(71) Hi® A 


000006013 












spfRlO^ (1998) 1^140 












±« mm 








30§OSW$ffl^©rt-TB2#3^ H 






































a2mmm 


SEA 








^C«^ffiK^lCDrt=Te 2#3^ = 














(74)f$BA 


#1!± ^ffl &*t (fl.2«) 



(54) Mo**] ifctttSi&SSg 



(57) [£ftj] 

inm^&] &#=> y^-^ i95 v 1 9 7 

4 >fflm&m 1 0 9 t , C Tli^©,itf-i' fcteiift 

Sffe^tHitHS^ISi oih r«^7^-^^t' 
^fW»#atcia:3£-r5«ll»J»¥S l 0 8 £ £ 



is 



OS 



19 



SB 



CO « 



s 



9 

si 



IS 



1 

[ft#*3] if-Ay^^WlP^aSritBI^M:^-* 

jsiH«i»¥as:«*.fcr t zmmti-zimm i we* 

[flMUK 4 ] i&SffHifHl^aiiilift^- * »#i#a 
#&8l*u z<Di&mz&t>ifato&&m=iv 20 

mourns] ifiittusiMi^attiift^-^tMrt^a 
$ tifc,s#7 - * ks<jv >t 7 * <Dwmzm 

[ft** 6] #-7XW*tt^s#:/^Wi u 

jpxflao^«[c@« r t t -r zmxm 5 sc 30 

7 — * ics^jv 7 7 u r io^ic 

[»*jfi8] *#wfl£tt»srx<acTiii«^fe«ia't- 

5#at, ft»$ixfcX*CTii|«S:3*5E««Ei: LT 
f&SK^©JS#H^»**0Xi-5#aS:llx.fc3: £ 

[ft** 9 ] ift*H-Hfi'*^»H*fc? f -- * ^ift^a 



11-197258 

2 

[0 0 0 1] 

mm (Dm-tz mmm ] z <d%w i*tk&imm$t £ ft 

[0 0 0 2] 

-3 2 8 0 6*&«©R^*ft«§«fcS-5^TKW-f 

-So 

[0003] »^*piig§ i o . tr- At&ai* 12, 

^U^hf— Atfo&SU 6 Officii 2 0 i02 IICtf 
-To @ 2 1 li@ 2 0 ©k'-AiS^ a - a ^^tlf: 

K»«*P^Sl 4S:#LXV^. HW-fciSSSBtf) 
fi> 2 3 0MeV©xt>;^MSi:i5„ 

[0004] .^wfij^ge 3 4 «*frwfc#»«jj£&ia 

4 lc±TSii:s.t>'7k¥(0 3»rofi&4tffl»3£»fcaiIL-fc 

*&tC*3V^T, iEl^t'-Aiilll 8^t.<Dt-- 

* Lfc fiilET*^ t*~ A^ii^ 2 0<D \?-J* 

[6] t"-AilS 2 8 £75 fcf- A S:»lfli-5flfe© 2 ifilCOV » 

x t isi«w«^ t fc 5. r 2 mt^mn^- 7 0 , 

7 2lci'9*$4xxv^5 0 

[0005] mMwmmm.(o^m^mw^i:-WL 

4'*»f&^3 6±tCft#3 8£@5£-f 
5. *©fiiB<0S6Kttl^tt±lwXi»W 3 9*5J;I>V^- 

•^yfy>7 7-l'7(I. I.) 4 0£&»)£-£-rfT9„ H 
^•OJBWWKjjWl. WlfS^Mfflfl ; 54 2t 
*SL, -*fcat*4 4(C t fci9l£^L, y>77 

h y/<4 6 let, KW^glClS^— ttSW 2 0X20 

-8 0i:ii)^^ti5„ ^-AU*i6irojRgHSi4, ^ 
4 8 IC J; o X3fS©#rt«SlC*t*S1-5 ^ 

5±5l-y y^VA^9h OSra^LT, -t©eSrtt^: 
1-5. .li#fls*ffi&t>*f&^«»^> 

SrfT9fc*{C#— 7^-8 2^aite>tbTv^„ 

[0 0 0 6] *'-7 7 8 2(7?ff^tt^4g(Cj;oT^t: 



3 

lx^x, zv&iiL.w.zfti'XWiTi&zmmzitz^b 

«btt-CV^ 0 Z<D*~tmM®9 0(4, HftKlfglS© 
^£;lfcfttcftj£Lfc^yi?y hfil£ffi;L-5i. SUWff 

as tt £ff fr&i ^^^»^^ss^<75fc ^ ic -> -t -y ^ 

8 4 irii^yn 8 6^iSH-ibftTI^-5„ :» 

f*M£li.&#3 8ro^i'j;oTpS$tv5„ ^»[-J;o 
Tt>r»flSf4^a§-c s fc3;S\ A^tox-^i^o'tS 

[0 0 0 7] ->V^ n hn>-^6^^(Cl-5 #l;tff 

Affeil^ 1 8 . SttT^f^ f-A^iii^ 2 0 t7K¥*r6i 
tr- Att^ 2 8 t fcftflLtvs. 

[0 0 0 8] 

[fS«Li? <b1-5iSM] La»Lft# 
y«llP«l»fc«i9JKlBlL4»tnfiftb-f, 
[0 0 0 9] r. ©3l^f4±f2<D J; 5 ftiaisj£ 

[0 0 10] 

#JS» S tL4 fi« 5 f - a 7 ^ >UW^& t , 
t » rwlff- * ica^^THuls t*- A5-f 

[0 0 11] f-A7^^*iJ»^ajj:»^S4xfc 

[0012] £fc, br-A^-T^lMW^ftfeilBi^KJt 
[0 0 13] ifefcttBttK^attKfcf*-***! 

* SrWM- 5 =« y * - * Xff^a «:« *. t> 0> T**> 50 



4#H¥l 1- 1 9 7 2 5 8 
4 

So 

[0014] ^tratf-##»ttBfc5*--***A 

^mc&to&htz&%T-*\cm^x#-y x<DMVt 

[0015] 5ft-7^<o*WSr*»J5cttWi: U 

7*jnx, ^ffl^ic#-7^(4#-7^xf^atc 

[0 0 16] Sfc, .&#=y *-*£»ftfflSSLT:|8 

JBMKfc#fciSv*»tfW>ft#a y ^-^Srs^-rs^a^r 

[0017] 4fc, &#©fc*»&Xi»CT15«fea>e>tt 

Ltt^i, ^HfPC^H5r|g^2^7cfi < ]l-^*Lfc'b 

t> teJ&#©gt#H£»4:toX^5#&*ffi;tfcfc©-e 

[ooi8] ifcfc, ife*fHftHI¥attii«x-^fe»i 
^aic^$^fcS*x-^l-S^^T^^©*#@ 

fct$o>j&ft&m*u z(Dfm\^t>^xmmm^m^. 
Wittfrrs^Hiaiaipx^atriiitfcfco-c*)*. 

[0 0 19] Sfc, i&S£©£#H£ffi<0*H-W:flf£0> 
mi-ZmWk L, *#@^SPj!niXSrMBa*tt^9fJ&©«! ! 
[0 0 2 0] 

zmkimfemmwz^-rwLwmi&mxhZo H2«iai 
[0021] mm<njfm i . z<D&m<om&<oj&te i 

laicoVN-ciftBJ-rSo Hilc*jv^-c, ioo«^5KH-iij 

i o i <Dte*gfiiis-*«t i 0 2<Dmt&y 

r-OHJ— /<*»6>«»***l, 1 1 3H7&g?ffiW$!ig£^ 

l> i o 6 ttflMf*8ti-iMR. i o 7 izfemwmfw 
m, i o s \m.^mmmm., i o 9^~-M,y^^mm 

i i ottft#5 f -*:7x'f/Mf-' < , milt 
*^ajJES£«i»P»«ric$*i, l l 4 fift#= y / -5 
/ifs— 7^X^gSr*L, 1 0 3©CAD/CAM, 
10 4iD.lf3y/-^I« > 10 5©|-7^I 
ffflW4>6i*Sli5. 1 1 2»±#§6tt**5' hy-^ 

[0 0 2 2] ifc, 0 2{i*5^T, 19 0IJt'-A^ 

r-AfcSu 1 9 1 (4f-A^Rjl^[S](cl£tS:-r 
5 7 7'7-tl^ 1 9 2{it"-A^^S(rftfca$-arS 

1 9 3l±f-A<0ft?T##lSl<OW2M6ffl (^7 . 
yW-t kVf£) ZfctbZV y 19 4(4 



5 

5ttf-*£HS;frl6]fc*BH-5&#=»y 19 

m=V*-f. 19 7l±.ftg|5<D^fT#^JC?SoTt'- 
^Sr±«5-5^'-7^**1- 0 1 9 8f4ft*ffi, 1 9 914 
ft£B£^1\ 

[0 0 2 3] WT, #f-^9'fV«|S«0»3t>"«9^- 

"C, 0tCO^Ttft^i-5„ 0 3m^ 2 0 1{4ftg|5 
<£>ff£t££r^U 2 0 2l4ft^»#t^|p]<7)i|igWx, 203 
!4ft^<Diffi7jft<5Di|iiWy 4 2 0 4itXm^^<r>mMtY 10 

m.K%mmi-z> v-Mzmummzs-Z-z =. t ic4 o , 

t'-i>.£ftg|5»*:# $ 5r^#-f-5 4 5 KRfl#fifcttfk 
!7^7®^C0^^7^-^I4X*- 

lRj<£>fll)jitf4ftg|5 2 0 1 0»»Wx 2 0 2*^, Y^(r] 
WSit(4Wy 2 0 3^fj, fitBH2 0 4f4ftg)3 2 0 1 © 

[0 0 2 4] jfcfclftftfrfco^-C, 0 4 fco^-C&9H- 
5 0 @ 4 ICtJ^T, 2 0 5l49^'7«^5T'(Dte^lS* 20 
T-fcD, 2 o s\tvy~ymm^nW:WL&%;<D\z-—J*-7u 
77-lVK 2 o 7ii%t&fcmWX*o%i.&®33k<VK--J±J' 

D7 7 ^f^t„ 0(^^1-4 9 (£17 7*7®$;^ 14 tf- 
A&P]JS?jft(£*itfc1-<5 i><DXh<0, fc--Ag#cO@(4 

»gL^<7)S^^7^-^l4«CgL<*:«J¥$ 
bWKxhZo ^ft\t\f-&<D^*/^*c-<D&£t, ft 

^Bl4iSmwt!ca<*^S*-t-^^<!:^ s -C'#, fcSLft© 
[0025] #:fcy yi/y-f^to^t, hsicoi^ 

T8HJ|-f5o 0 5{r*JV^-C2 1 1 (4f-A^[B]Sr^L, 
2 1 2l4fl£|ftf|5 N 2 1 3(4ftg|5. 2 1 4 I4ft£|3&aii-f 

Wifely * — *ii y s/ v?7 ^ /w* roj&K -5. 

Si-S^^tCtiJ, teSfei£&ffl-f 5y y*S7 4A'ft:m 40 

[0 0 2 6] ^clCl^i/v'v'^t.rol^-C, H6!.lo^T 
t&W-f^o 0 6 kl&l^T 2 1 1 l4t'-A(75pJiiSggtSr^ 
1% U>"^7?W|IS^7^- ^f4l^>'v J v'7^(7?Jf: 

-> 7 * ^gi4^mco u > -> 7 * & mm-t z> n t as -e 
ftffl -r s u y v? v- 7 * £ awn- 5 *jg tc t£ o r v ^ . 

[0 0 2 7] y^-^i;-o^t, 07{co^ 50 
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TiftB^fSo 0 7 |C*5V*T 2 2 5 (4#^ = D * 

#^=> y *tty-70>Bi 

[0 0 2 8] &l£.ftt=> U ^-^ICOI^T, @8l£OV> 

timh-s. 0 8icjo^-c2 4 i (4ft#=i y ^-^^g 

ft#= y 7 { -^c7?K^i-5^^7^-^{4ft#3 
£5PSJtlf©*# $"C**5„ ft#3 y ^-*i£g(4ft 

xggici 9*px-r^ 0 y ^-^ic(4ft#*itsij 

-faiD&RSU f&«lcffiffl-f5ft#3y 

[0 0 2 9] ^(C#-7^.tCO^T, 0 

09IC*3V^T2 5 1 f4*-7*£eS£^-f-„ 

7 *gg<ot§:/l:^7 t< -^(4^-7 7. (DfiaxMVtx-h 
5. zim$&U<d±% €>{§#«©*:£ $ £ f- 

Jpl^glc4 (JflJI-fS. #-7^l£f4ft#*iESiJi-5 
|:4oT^5„ W±©4 9t-, &\f-J*y<<y®3&<DWL 

[oo3o] z-x\ z<nm&<DWM\z£zimm£m 

t4*V— *1 0 2 7)^CTiB^(7)ft#7 :: -^SrSt^- 

m*fm*:s-c, m^*i ut#if-A7^^M 

[oo3i] r©tr-A9'<>'ffilW«»©89:)£^7^- 
^(4, ft#^f&3i^lcA^Lit^T-ft#I D#^Hr* 
-t LTf&^JPf+^ 1 0 7 **&#7*-* 77-f^t 

-^a^^w l, ®%&mm$m i o 8 lt f- 
a 7 ^ vmmm.^ 1091:1^ #^5^ 

^l£^$nfcflt(4^lRUCfc'-A7^ V«l«l«t»l 0 

9 t^mxmm^WL 1 0 8 zm& Lxmmmwttg® 1 
0 7{d^e,n, wtfemtmi?Lx\?-j±7-t>m.m-iE 

Bf+¥«l 1 0 1 -CftH Lfc t" — J>.y 4 >MW®.& 1 0 9 
0^<7^ SrSpJffl UT, e-A?^ ^MtPflW 1 
0 9l£#LT^^7^-*£B»lftl^£T*t5© 

[0 0 3 2] mm<omM2. m\o&z<D?i£w<r>m&<r> 

mm 2 m 4 5»*f«SlfeJlES6««)J&*«l»§6«S:*1-«l» 
«j5fe@-efc2)o 0 1 0IC*5V^T 3 2 Olit-A?^ 
^jaPSMPSS^^L, 3 2 1 (4t'-A7^ = 
g*fc*U 3 2 2tt«lliWfP'>'-^^Sr*U 3 2 
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3 1± t-- k 7 a ym^mumm^-r. 

[0 0 3 3] tf- M. 7 4 >$mm& 3 0 9 iiHSIcOff^ 

1 T-il!-<fc fcf- A 7 -f vfflpm^ 10 9 irl^DJ; pf'Si 

ff-u ?&si«idMt3W$ 3 o TW/S^wm^i-i^gidK 

E£*l57J\ f-A7^>#§|ji^J^3 2 O^fto 

££ftT^3{il4fc*-A 7 ^^^-?$fcg3 2 1® 
m*(CJ: >9^ftilW^-^^^3 2 2, }$3§«3?SIM3 

o 8 , tismumstw-m so? zm& vxm^ v t*-^ 
^3 o 7, jsmij®Hge3 0 8, m^mwy-Ty^s 

2 2 Ut'-A7'l' ^*Jffil^3 0 9 £-t£5t{iIfC 

^tt*Ht--A7^^$iJpa^3 0 9©Mit 

£ y T>v$y Ax-m^mmy—'r y-v- 322, mmum 
gt 3 0 8, mmum\9-m. 307 ^s* lt t*-i»7 
-r>-^^-=^^S3 2 kc«^i-^ 0 KSftt-^^i 

&®j£ffih-f-5 0 &*Ti£S!i£ffiL-f £«3-(4, t*-A 
7^^SlitlifrH«3 2 O^fcOffit/t^^JfT-r 20 

7-r^§§*=^^g3 2 1 tc*^-r?, 0 

[0034] tmrMmmmm^miE-rzjj-mzm^ 

femmz.Azztt£uc¥-j»7yymmm&3 0 9© 

[0035] mrnmm 3 . z (nmncommmm 3 z 

01, 01 1> 01 2 {co^Tl5ifli-5 0 ilCtJ^ 30 
T, 1 0 1 i4#?«fHiiW-|H$, 1 0 2tm&7r<<W 

— 1 0 3ltCAD/ CAM, 1 0 4f4ft#a y ^~ 
,lff-^IJ»7 7^^t-^l 0 2[>!&tt£tU f& 

^t+Hf+Jiis 1 0 \t>mmiftmztLxz>&%<D7*-?$: 
m^m-r. ftmftnnwm 1 0 1 it^mmmmm 1 1 3 

[0 0 3 6] Hi 1 {CtJ^T, 3 3 0 l*&M<DJ&ft&7ji 40 
U 3 3 1 fi.ft#3 y 3 3 2l4#$it¥l$&, 3 

3 3 li t--i>BajH-*fa£, 3 3 4 y / -?MT. 

•xfrTF-r, @i2(cjo^t, 3 3 5iis#3 y 
ftmnmrnm^mz^ u 334 y ^ jpx 

ftSr^U 3 3 6te^vx#yyTjyy{i.W**-fo 
.##3 y ^-^ 3 3 1 (iSlfR^oo|fi3^(c a fc^, tr-A 

3 3 0<O^H{C^*T< 9ir*^5 8 
-*»ffmt4Sgtfro^{c£fr*Tfrl?£ft, 

.*H5 3 3 0 ©*H1 t y * 3 3 1 «>RKin 50 
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[0 0 3 7] r©±5^LTfH|[Ufcft#3y >-^Jn 
15a: 3 3 4 (lil 2 d^-f «fc 51-3 #;5cS*£;Jx, te 

mm, mfc\sXhbty%jjfafrbmyt*WMrtz>z 

tfrXZZo rffllfa y ^-^1^3 3 4 

y y-^Jpi^3 3 4ro^-jg±[i-^'>X7}f^ yf 
^ yWLW.3 3 6 "CJbaELT, ^(7)fig$r±T£*i-«l 

[0 0 3 8] -cDj^l-LT&^L/iE^y^-^© 

ff^iiia i ©cad/cami o 3t-sf3 y y-^x 

f£««l 0 4cOx-^(C^^Lfcfct, 

JBI-et 5 r t lift "3 teSS*«»ra?rM^L, jEfft&fli 

[o o 3 9] mm<Dwm4. z.<D%m<ow&<?>j&w>4& 

01, 013, 01 4tCOV^TlftP^-f So 01 3t-*3V« 
T3 3 OfiSSP^L. 3 4 1ftt;-7^^ 3 4 4(4 
y^APX^^r^-fo 014ICjoV^T, 3 4 5f4#— 
7^Jf^©Hffi*^05^L, 3 4 1 ii/K— -7^., 3 4 
4I4#'-7^*PX^(D^, 3 4 6liv>^^yf-f 

y^&M^iTo 01 3lc4oi/>x^— 7^ 3 4 lfif— 

-yW-rStroT'fct), Sg|3 3 3 0(O*tT#»^lC^^ 
■£XitW&tlZ>o ^»<t#t-, f-A»^ff #*(R]Cr>ilJ 

rroj; 5icL-ri+S[Lfc^-7^APX 
^3 4 4(401 4IC^J; 9lC3&7cSt^£tl, teTC, 
ff^, HteLTfe^^S^Tj^ff^^ftlSI-S^ iris 

[0 0 4 0] ^feic, r©^-7^»^4r^jg-f-5w 
t^, ^mXh<0, ^KLfc^fi@T?^-7^*PX^3 
4 4»^ffi±^r^'>^xK'l'^7 L -Y y^'fiS3 4 6 X^ 

tOf^5r^M1-5 0 wWi^lcLT&JtLfc/tf-y^AP 
X/^CDff^{401 ©CAD/CAM 1 0 3X#— 7 *JL 

mm 1 0 5 ©r- # icsift l * * t , *-7^iffl 

«i 0 5lca&btb^R5lcJ!)qx$4i5o ^-tl- =t t> . 
7^34 lSriKiWlc, xmi'@B#F^t'APX-e^5r t 

left ^ iE*fti«j»t*SRr<iic/j: 9 »«a**s±*s« 0 
[004 1] nm<DMm5. zownvm&mmsi: 

01, 015 teov^TttW-fSo 0 1 5 |C*JV^T 3 5 5 
(4*'-7XSC9f^(t^K?r*L, 3 5 0li#— 7^**t 
Sr^t, 3 5 1 I4j#— 7^APX*4r^L, 3 5 4li*- 
7^*PX*ilii()ge^^L, 3 5 2 {±^'-7 ^SPX^^r 
Tjk L, 3 5 3(43 5 0#— 77,^^X^-5111^^* 
■T. 0 1 lCj3V^Tf&«9Hi5W-*« 1 0 1 d5/tf-7 7jPX 
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MfflWttMm i o 8 l x f— j*y4 yumm^ i 

[0 0 4 2] 01 5\CtS^Xtf-yXft>)tiiftmW3 5 
5l±#—yxlMT.MfflWlBS;3 5 4fr&V)tfftb}n, 
— y ^MUMcmm^&at^-y ^JPX*3 5 17)^* 

yxmtfS 5 0£1? Uttt*'-7*APX:A;3 5 2 

^(iit^ft:T'fc5„ ^'-7^.AniA3 5 l-e^^sr 
irici 9-^ w^^Jf Lfi-tt 55^^-7 xftm%Bf$,-f 10 
-So Ltt ft ^> tltzftti (t 7 * Si WliB ?3 if# r <0 
#«g3 5 3^S|iifc^llX-r5„ rco^ffiT'f^^ff 
V\ fe«^|dt>ofcm(-ftiJ«3 5 S&pEJ^'bif Lo 
ft, *-7*#niflr3 5 i-e$ffi£i£&ibLi-5~ tic 

|1, 016, 017 (MO^TtftKI"^ 016 tCfcl^ 20 
T3 6 0 U ^-^SC9M(t^g4r^L, 36 1 

IX*#=>y ;<-?l£^U 3 6 2li,l#3!)y-^n 
£^L, 3 6 3(±.«#3 y >-*|e|fcttMfi£*L, 3 6 
4 lif-ivBSJt^fa^-ro ft#=» l> ^ -9 3 6 1 COM 
P^teSVh^ , A#=« y * 3 6 2co^Pgi5(4ft 

v^-f fta»©ft#=» y > — * * t— arm^a 3 6 4 icas 
[oo44] 01 \zio^xii$mt\mt\%m 1 o 1 30 

&Mw&Mm 1 0 8 lx e-M. y -r ymwm$s 1 
0 9<d,*-#3 y /-fmvttrtmw^mbtiz,, 01 6 

iC&^T, .&#=" y ;><-*Bl9ttttgg3 6 0»4*#=J 

y y-^igte»»3 6 3icffi^£mu rasstifcs* 

3 y y ^-*Sr«ftU t'-^RSW 

#|S]3 6 4 ICtg/t-rSo 

[0 0 4 5] 01 7fCfcV^T3 6 5f±&# = 
ffJfc&^U 3 6 6IA,m#=«y ^-*H9tttt^g£r^ 40 
U 3 6 7lXft#=y >-*IR9fcm««lc:]S9tttte> 
a!)^-* ft#=* y ^ - 9 (DmWmTF 

y p«-^lSt)f+»tSI«3 6 6icigbn-5i: 15 

*Ti40 1 6 tmmxfoZo y .*-*j&9ti- 

tfgg3 6 6IJlfa y ^-^ftf«3 6 5ri»?>ffi;^£ 

ajasfcT tfcBt,^-e.m#= y t< - ^ 3 6 1 y ;>< 
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[0 0 4 6] 1W17. r<D$j§!H<£>||it©^t§7£ 
01 8lCOV^rfftB^"t-?>„ 0 1 8 Mfc^T, 3 7 0t4X 
iCTMO#^7'f^t*l/. 3 7 1 fJXHCTBHfe 
lC#^7'f^tfilllLfcfMIM*U. 3 7 
7^* 3 7 0WffH$I5Srt t(C^L^:3*7C^»ft: 
<#««:*U 3 7 3tt.*#S:@^i-5S#H5EA*:* 
•To XiCTig|3 7 0^f>«:^ (£f0 WCTftt (£ 
g©CT»i-l 0 0 0) iffcft©CTffi (7k<£>CTfit 
ir^fffi-Cl) CDg/JS*t^£>-C\ fr«3 7 1 (#$| 

[0 04 7] Z<D{$ffi$fr3 7 1 £r!7^-y:7U— ATt* 
^•ofc.ft#H^A3 7 3*m£1-5. .S-#@^*3 7 3 

cDJbDI*?fe(4 FAX ©^^©MfflT*Hft"sr^H4<o«)!iS: 

[0 0 4 8] M©ii8. z<D%m<Dnm<Dxm8& 

01, 0 1 9ICO^^Ttft0^1-5o 0 8(Cjo^-C3 8 0H 
f&«C^**U, 3 8 1lii&fH£^*tr**L, 38 2 
f4A#@3i*aiX8&Sr*U, 3 8 3 tt&#@j£JUjqi» 
lEtd^g^/T: L, 3 8 4 HS#H£**0X^Sr* L, 

3 8 5 tti&SfteflHS&^i-. 0 1 fc*3V^tf&^fWH-» 
mi o i^*d»«)^*tHSL, ^©^-^ttf&SifM 

Pft^ 1 0 7 £«R»MlPtl-*ttl 1 0 8 Ltf- 
A.7^V$JP^§5l 0 9<DfemtHcmbtlZ> 0 
[0 0 4 9] 019 ICfcV ^X 3 8 0 iC{i.##ia^ 

^JPX§§1KI))SIS 3 8 3 #E 9 fttt e>*U S#H^^*P 
XS3 8 2i«««*tLT*5 9, ^kftfcx-^l^o-t 
if@t*ttt3 8 1 SrJf Uf+»t*#H^3 8 4©JP 

xhvmtiwj&mtw.jjfcX'hz, jpx-rs*^, ift® 

Sr!*:#*»»tite>*»< LtztDt,, .ft#H3t**PXS3 8 2 

,ft#@^**PX§§ 3 8 2 "Clfi/j: U-f 5 n <b ic «fc 9 SJ» 
i LlcR 9 fl-ttfc* *i&*&fT 5 fc©-C*> 9 , £ 
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[0050] %%<DWMi fiSUldligLfci^BSASr 

[0 0 5 1 ] ±IEHJi<7)ff^TH^^ro«^{ro^T 
[0 0 5 2] 10 

f f-^ ?rMt5»f-^feif gt, r©S#7 
-?&cS<5^-C,»t=>y *-7^flrWU » 

#a £ » d <Z> A#x- * (cS^ T mile fc'- A 5 -f 

7 * -9 tr ilftWtRS-C* 5tf>T\ MB#F B T(c^ItPi 
JB*hJ* "TIHc ft 9 i&*3MU*±# S 

[0 0 5 3] f-A7-f >*H»#atcga:^S4ifc 

mk.tz~ il£j;<5, f-A^'f ^«y»#&^jEL<8ft3£ 

[0054] sfc, f-A?^ ^*o»^asriSiH-eaa:3& 
t ft ljcks-c* z<Dx*m.mmz.&feX'% z z t Kft <o 

[0 0 5 5] tfc, ii&RW-BIHI^attMftf*-^** 

^ajc&^ftfcs^x-^x^-caw^ y 
s«h- -s A# 3 y * - * ife#a Sr« x. fc r t tc ± «? , 

rfclc4 0i&«iPHi»IIB*rfi«U lESSftfiB.M^Blfgtc 40 

[0056] jMKti-BW-ji^aiiwik^-^tttt 

7^X^aSrif^fcr£tc«t9, Jl?-5^Sri»W 
fc, IEfi|(cSB#ffltcJpx-e# left 9 jESfcfcJ8Htt# 

[0 0 5 7] ±|E«^T*fi^-7^Xf^aT*i!ljgLfc 

#<Dtf-7 * 9 ffl L#-7 9 ^(t^Sl-Sl 9 ft 50 
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»±#-7^X^aicJ: 9JPXM©ff^l-[Him^-B:5r 
£ic=t9. ffeSroSlc, 7 * £fif*>3S.£ ' £ ft Lie 

[0 0 5 8] ifc, St3!/^-?*a»ffliLt*5 

#, ^twtf»#att®^x-^i#i^^aic^$4x 
^icfttittt^©.iL#3 y y-^sra^-rs^as: 

flitxtfcrirlcJ:^ &mm<DBVi<D&%=>V /-9&m 

*u-cis#, mastUBf-^iwaofcft^a y 

ftLlcffiit)ft(tfc44^«^tf5 1 b»-Cfc'9, ^fblcfe 
[0 0 5 9] A#»ft:|t«SrX|ftCTiii«l^P>tt 

m-rs^ai, »»$ti,fcxj»cTia«s: 3 

^^7^7ffl*SA/T-ft#fI5^3i!*:7cW(-^^ 

l, fe^©s#@^^qx-rs^a^ffi^fc- tic 

[0 0 6 0] Sfc, ^«li-iijW-S^a«H^x-^^ 

«^1-6*#H^IJ*PX#a4rfll*.fc w £ ic J; 9 , 
S^gB^SttWl-, XStl-MNP^lc:*nx-c#5^£fc/j: 
"9 jESfcftj&ttjjs plt^l-ft 9 f&*a*ds±*«S. 
[0 0 6 1 ] Sfc, ii&«S!^O*#@3£lB5»**t«0f3£» 

iaaiciij, *®cft*fKtft9, saa^icTcrosis^ii] 

«1-5*$t£L, ft#H^6P*PXS:ffir8E3Rfi-AS0f*©«!: 
[01] r»|gW»IIJfe©^li(cJ;5*5c«^^a 

[02] mi(D^Mmmmmm<D^-M.7 4ymmm 
%s*^-tttm£mmxhz>* 

[03] 0 2©f-A7-Offil»««W!7y7*a5 

[04] 0 2©e , -A9-r^iM»«»©iB!sa.flE©S9:)£ 

[0 5] 02»t*-A7>O'*IJfflIffil^©y yi?74fr 
9 <Dl&fes<7?t -9 Srtt-Jli-* fc»0>R93ia 

[06] H2©t'-A7^ ^JPIi^CDU^v 1 ^^^ 

<Dm&<7 *-9%itw-i- ztztxDmwmx&Zo 

[0 7] 0 2 ro i^-i 7^ ya»iS»#i3 !) ^ - 
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[0 8] m2<Di?-J»7 4>Mfflm$&<D!&.%=' V * — 

[no] ^<D^m<DmMmm2\z^hwm^m 
mm^mummm^-tm^m^mxh^. 
[gun ^(v&w^nifcmmz^kzi&wmtbm 

[0i2] \) ^-^mm^-rmmm^mx 

[013] ro^B^(75Hl£(OJF^.4^j;5Sk*ta^ 

ggro * - 7 * x<iM«ic*f lt*'- y^miL-xmm 
zsmi-ztzvxDmmxhZo 

[014] #-7^(D?F^5r^-rili[5^^!jTfc§e 

[015] - <D%w<Dmm<Dftm5\c£z,&%imfem 
mm <n * - y * T-wmm * ^-m m m x h z> „ 

[016] r^|gB^W||^(75ff^6(Cj;^^W^3i 

^g^sf-^ y ^-^®'?{t^g%^-r^0-t:-fe 

[017] 01 6<D.*#3y^-^^>9^(t^StC{£ 

[0i8] z<D%w<Dmmmm7^£z>Mttmfem 
mw<D&%mfe^mtf&xm*^-tmmmxb*> 0 

[019] rw^0yi(D||ffi(O^8icJ:5^WI|^ 

mm <D%mm fe&m nmm & *-tmw mx h % . 
[020] e§*<»^it^ii^g i lt^ism^s? 

^B^^1-«fi)c0Tfc5 o 

[02 1] 0 2 0OH^^3igg^t--Ai^i*^a 
- a ^|Sj^^^fc«fi)c0-CfcS o 

[022] 020 <Dm^mmmmm<Dmmmmm^ 
^i-Mumxhz, 
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* i o o mwjmms, i o i mmnmimm, i o 

2 iB^^T-f'^-y— 103 CAD/CAM, 1 
0 4 /-*If1M$ftt 105 #-7*X^ 

hm*, i o 6 mmm-mmm, 1 o 7 ^«fij^f+» 

i, 108 I^$l»St, 109 t-A7-fy3 

1 1 0 Sff-^77^^t-^, 1 1 1 

mttmifemm 

112 LAN, 1 1 3 J&S^ftiWSItt, 1 1 4 »: 

3 y y-^/#-7^Iff^g, 190 f-^JftR, 
10 191 V-fymm^, 192 ifcSLtt, 193 y y 

v^/U*, 194 l/y^?, 195 Sf a U 
t — 196 #^=y^— 197 7i?— 
198 199 HgP, 3 2 0 t'-A7-f> 

flUKillMItt, 32i t*-A7^yK*=?l 

3 2 2 «{gfl?J» 3 2 3 t'-A7>C 

>m^mmmm, 330 331 ita^ 

-9, 3 3 2 (Mfcffi. 3 3 3 If— ABMt^fil, 3 3 

4 y ^-^ajjxtv, 335 mmm^. 336 

Y7^^y7^y^it, 3 4 1. 3 4 

20 4 /K— 7^.i0X7X, 3 4 5 WffiS^, 3 4 6 -v £ 
^zK^ >yj VifftM^ 3 5 0 tf-y^HtW. 35 1 
T^-y^UXM. 3 5 2 #-7^*0X7*:, 353 

tug, 354 ^-y^mn^mmmm, 355 

7*&<9tt»t£lg, 3 6 0 y ^-^^>9^lt$l 

I, 361 A#=» y > 1 , 3 6 2 It3^- 
^n, 3 6 3 y y-^HI^*, 3 6 4 t*- 

Affilt^fS], 3 6 5 V 3 6 6 

S#3 y y-^ft^fi-it^S, 3 6 7 mg^y/-? 

m, 3 7 0 XlCTit, 37 1 ftfitlB ( 2 &t£* 
30 ^) , 3 7 2 (MtfB ( 3 ^7C**) , 3 7 3 E#@ 
3 8 0 3 8 1 &m®l£mmtt. 3 8 

2 s#@^*tJpx^, 3 8 3 *#ias*Jpxitiizi(j 



mm, 3 8 4 «#@^A*0X^«, 3 8 5 fe-S-^l 
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